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 Every city has an invisible infrastructure that exists below the surface of the 
street.  The skin of the hardscape doesn’t allow people to see what is below it. 
Architecture has the power and potential to break the barrier and reveal the dynamic 
world underneath and display advancements of engineering. 
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hard•scape 
[noun] the manmade part of the grounds surrounding a building, 
as paved areas or statues
[dictionary.com]
sur•face 
[noun] the exterior or upper boundary of an object or body 
[Merriam-Webster Dictionary]
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2. ABSTRACT
 New York City is known as “the city that never sleeps.”  Rarely any residents 
of any large urban center pause to consider the complexity of urban lid or the myriad 
systems that operate around the clock to support it. The infrastructure of New York 
City goes down up to 800 feet below the surface. The three inch layer of asphalt 
is a barrier between the two dynamic worlds. My thesis will test how the surface can 
be broken in order to reveal the infrastructure, through the use of the water supply 
system. 
 Water is one of the systems that is buried the deepest. Most of the 8.3 mil-
lion of New York City residents are not aware of where the water comes that runs 
from of their faucets. New York City’s water supply is an elaborate supply system 
with a rich history.  It is considered to be one of the wonders of the modern world 
and it has been compared to the Panama Canal, recognized as one of human’s 
most impressive achievements. Yet the general public, for the most part, is unaware 
of the complexities and the values of this essential infrastructure. 
 The city’s water system delivers an estimated 2 billion gallons of water a day 
from more than 125 miles outside the urban center. The total 6,000 mile network 
is still expanding. City Tunnel No. 3 which is part of the Catskill Aqueduct System 
begun in 1970 and is scheduled to be finished in 2020, a project lasting 50 years. 
In addition to this unfinished tunnel there are other proposals to construct more con-
nective veins below the grade of the boroughs of New York City. This is to supply 
and ever-increasing water demand of the growing city. Early buildings intended for 
the control of water resemble domesticity [fig 2.1], monumentality that suggests the 
remaining fragments of Romanesque fortification and Renaissance villa which were 
originally constructed in the suburbs of New York City in the late nineteenth century. 
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Figure 2.1. Gate house in 
Brooklyn [Greenberg 48] 
Figure 2.2. Reservoir at Cen-
tral Park [Greenberg 20]
Figure 2.3. Valve Chamber 
od City Tunnel No.3 in the 
Bronx [Greenberg 15]
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 The recent forms of water control are buried hundreds of feet below grade. 
This is exemplified by the valve chamber of City Tunnel No. 3 and shows how al-
most anti-architectural the design is [fig 2.3]. Right now the systems pure purpose 
is to deliver water; however the infrastructure could become something more than just 
infrastructure. Other programs could be infused it in, which would allow the public to 
gain the knowledge and help them to a better understanding of their water supply 
system.  
 Most infrastructures have one purpose which is to serve the public with what-
ever service they are providing. These systems are essential to the public’s service 
not necessarily to public space.  This thesis will use architecture to reconstruct the 
public service space into more public space [fig 2.4]. This change in programming of 
space will inform people of the scale and complexity of their water supply system and 
hopefully it will encourage people to conserve water. Revealing infrastructural issues 
and its advancement will educate people about the unrecognized dynamic underworld. 
 This could be achieved in two ways. One, bringing the people down 600 
feet below grade enabling the public to interact with the infrastructure. Another way 
is to bring the infrastructure up above the grade [fig 2.5], or to break the barrier to 
reveal both.
 This proposition can be tested in several ways. One possibility is the aban-
doned Old Croton Aqueduct as a possible site for this intervention.  The tunnel can 
be reprogrammed into a museum-like space. Today, there is a disconnect between 
the underground and above the ground.  The two can be merged through this pro-
posal. This will allow people to understand the scope of the water supply system 
amongst the other supporting infrastructure. 
    
“We must also confront the legacy of our industrial past which 
treated New York’s waterways as a delivery system, rather 
than as a source of recreation or vital economical habitat.” 
nyc.gov
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Figure 2.5. 
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3. the INVISIBLE
In•vis•i•ble 
[adjective] 1. not visible; not perceptible by the eye. 2. out of sight; 
hidden. 3. concealed from public knowledge
[Webster’s Collrge Dictionary]
cit•y 
[noun] 1. an incorporated municipality 2. network of systems work-
ing together in support of other 
[Webster’s College Dictionary]
“New york is a city that eats its history” Solis
sur•face in•di•ca•tor
[noun] tangible components of a system on the grade 
 A city is a matrix of networks and systems. These networks and systems 
reach out in all directions outside the urban center physically, economically, socially 
and politically. New York City recognized and expanded the physical connection, as 
private developers pushed the boundaries of the city upward with skyscrapers, out-
ward into the suburbs and engineers extended the city downward and out the region. 
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Experts who built the underground understood how important it is to the metropolis. 
The buildings that make up the infamous skyline depend upon equally dramatic and 
invisible subterranean achievements that unite neighborhoods, boroughs, and cities 
within the region. The world famous city would not exist without the world beneath 
that supports it [fig 3.1]. As Julia Solis describes “collection of all the skyscrapers 
shows how well NY stands up to engineering challenges. But at least a few New 
Yorkers know that the real adventure is far below, down the elevator shaft with the 
sandhogs, where you can feel and smell what NY is really made of and where the 
very fabric of the city vibrates with life” [Solis 3].
 “Anyone interested in promoting greater order and unity in New York City 
should begin by studying multiplicity in all its manifestations. The metropolis is the 
epitome of multiplicity, paradox of the phenomenon is that the city is made possible 
by an almost mystical unity,” says Cleveland Rodger, New York City Planning Com-
mission [Revell 268].  
 There is another world underneath the streets of Manhattan that extends far 
beyond New York City. This world is composed of millions of wires, hundreds of 
thousands of cables, mains, lines, pipes, tubes, secret passages, underground riv-
ers  and tunnels that stretch all the way upstate. This city is more exciting in that it 
consists of the planned, and the unplanned, the infrastructure and the archeological 
surprises.  Most New Yorkers do not bother with the city beneath, until a steam 
11
Figure 3.1 
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pipe explodes such as the 2007 example. After such an event news casting and 
newspapers use graphs and charts that neatly outlined networks instead that rep-
resent “a sloppy bowl of linguine.” Computer graphics are too calculated to capture 
the randomness of the world beneath the avenues [Granick xi].  The underground 
is never ending layers of cake. The only thing that separates the visible city from 
the subterranean is a three inch layer of asphalt which is supported by 10 inches 
of concrete. This thin layer of asphalt that is invisible in respect to the scales of the 
buildings, infrastructure and life of the city. This surface is a divider between the two 
different conditions of the city [fig 3.1].
 The entire infrastructure is located below the crust starting with telephone, 
electric, streetlight, fire alarm, cable TV, gas lines, water mains, steam pipes, sewer 
pipes, subway, and water tunnels going 200 to 800 feet below. 
 One might argue that hiding the infrastructural systems of the city best serve 
the surface of the street; which allows for the uninterrupted ground surface and hab-
itable square footage. Therefore the only elements of the underground infrastructure 
become apparent when serving tangible components at grade such as the fire hydrant, 
traffic lights, telephone booth, sewer drain, subway station entrance, and manhole 
[fig 3.2]. These nodes act as indicators of the complex systems operating below 
the surface. There project will investigate the relationship between the visible and the 
invisible, the above and the below, the public service and the public space.
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SURFACE INDICATORS
TELEPHONE LINES
WATER MAINS
MANHOLES
ELECTRIC  TVCABLES
SEWAGE SYSTEM
Figure 3.2. 
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M
SUBWAY TUNNELS
“Many stories towering hives of commerce and indus-
try that made New York’s skyline unique depend upon 
equally dramatic but invisible subterranean achieve-
ments” Revell
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in•fra•struc•ture 
[noun] the basic physical and organizational structures and 
facilities [e.g., buildings, roads, and power supplies] needed 
for the operation of a society or enterprise
[Oxford Dictionaries]
4. LAYERS of INFRASTRUCTURE
 New York has many layers that compose the city. Sometimes the city of 
New York has been described as the city of cave dwellers with multi layered cellars. 
And whose communal Main Street was replaced with subway stations as new market 
squares. From labyrinthine, urban legends and reports from the trenches, implies that 
the underground is a maze of canyons and chasms, riddled with a dense network of 
conduits and tunnels [Solis 3]. 
sys•tem 
[noun] 1. a set of connected things or parts forming a com-
plex whole, in particular. 2. an organized set of doctrines, 
ideas, or principles usually intended to explain the arrange-
ment or working of a systematic whole 
[Merriam-Webster Dictionary]
net•work
[noun] a group or system of interconnected people or things 
[Oxford Dictionary]
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Figure 4.4. Manhole access-
ing for installation of fiber op-
tic cables. [Stolis 50]
Figure 4.5. Maze of conduit.
[Stolis 48]
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 The city that never sleeps demands enormous amount of power to support its 
citizens.  The gridded organization of Manhattan is extended below the skin of the 
city providing power. The power grid is a marvel of the modern engineering. New 
York City’s underground electric system is the world’s largest systems. It consists of 
80000 miles of cable which is enough to circle the globe three and a half times. 
The systems can be sensed through the 250, 000 manholes.  A manhole is a 12’ 
by 8’ and 8 feet deep room where electricians can repair damages.  These manholes 
are about 250 feet apart from each other and all are connected.
 Most of the electricity is produced at generation plants spread out the bor-
oughs. The city itself cannot sustain its demand therefore it has plants outside the 
city.  Indian Point located in Westchester County north of the New York provides 
twenty percent of the power; other plants are located upstate New York, New Jersey, 
Pennsylvania, and Connecticut.
 No one can imagine themselves without a telephone. The landline network 
of telephone is intricate trajectory of copper and fiber optic cables.  If it were to be 
stretched in a line it would reach the sun. Telephone communication is extremely 
important in the city life. 
4.1. electric, telephone, cable tv
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4.2 mail
Figure 4.6. 
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 Mail travels through the underground pneu-
matic mail tube. The system is constructed of two 
foot steel cylinders of eight inch diameter, which 
travels through cast iron pipe. Each of the canisters 
can hold up to 500 letter and travel up to 30 miles 
per hour. New York’s pneumatic system loops around 
Manhattan. The 27 mile loop connects 23 post of-
fices. The route has two pipes associated with it, the 
receiving and sending line. 
Figure 4.7. Image courtesy 
of google.com
Figure 4.8. Image courtesy 
of google.com
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4.3. natrual gas
Figure 4.9. 
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 Natural Gas is the cleanest burning fossil fuel, most of the time natural gas 
is referred to as hydrocarbon gas, such as methane. 
 In the city there are four main user groups: residential, commercial, industrial 
users and electric utilities.  These groups are supplied by two companies the Con 
Edison and KeySpan.  The surprising and interesting fact about gas delivery is the 
origin of the network. Natural gas travels across the country from Texas, Louisiana or 
Western Canada which takes about five days to reach New York City. The system 
is made up of 42 inch wide pipes, “city gates,” which are nodes where the gas is 
transferred from pipeline Company to local distribution company. This system cannot 
be understood without looking at the network of infrastructure of the country.
Figure 4.10. Gas pipe 
installation beneath Harlem 
River. [Stolis 52]
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Figure 4.11.
4.4. steam
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 New York City’s steam system is the largest underground steam system in 
the world. Steam rushes through 100 miles of mains and pipes with up to 75 miles 
per hour. The mains are about two to three feet in diameter made out of steel which 
lie four to 15 feet beneath the surface. Steam network has 1200 steam manholes. 
The other visible indicator of this system on the surface is the white and orange 
steam vent or cone. 
 Aside from hospitals and dry cleaners, institutional buildings rely on steam for 
heating, cooling, air conditioning. The biggest demand comes from the tallest build-
ings in lower and midtown which results in the two most concentrated areas of the 
network.  Seven steam generating plants scattered through Manhattan, Brooklyn and 
Queens produce the steam. Three of the plants are generating plants. Alongside of 
producing the steam an electrical by product is produced. This shows that some of 
these infrastructural systems can be integrated yielding in something else.
Figure 4.12. Steam rising from the 
streets. [Stolis 55]
Figure 4.13. Steam pipe 
installation. [Stolis 54]
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4.5. sewage
Kim Miru- feature shoot
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 Another intricate system of the city is the sewage system. This system deals 
with human waist, industrial waste and storm water runoff, which is unique. New York 
is the one of the few cities that has one system, known as the combined sewer 
system to deal with all the waste water. The system includes 6,000 miles of sewer 
pipes. They are between six and 89 inches in diameter.  The pipes are buried 
more than ten feet below the skin of the city, below the clean water distribution 
system in order to avoid contamination just in case they leak. Because the system 
was built over long period of time, the techniques and materiality change throughout. 
Furthermore the network is designed and constructed at an angel to that it always 
flows downward by the gravity pull. The system is located just above the vaults of 
the subway infrastructure.
28
Figure 4.14.
4.6. subway 
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 The subway is the main public means of transportation through the city. This 
system is a little bit different from the other infrastructure in that some of it is above 
the ground and most of it is buried as deep as eighteen stories down under the 
surface. The network is a 25 connective line network that goes through four boroughs 
and Staten Island. The 842 miles track is composed of 68 bridges, 14 tunnels, 
468 stations that are accessible by 60 elevators and 161 escalators. It is known 
for its color codes. 
 In addition to the sectional relation to the surface this infrastructure is acces-
sible to the public. The only issue that exists is that its purpose is purely functional. 
The stations and stops could be more than just entrance stations.  Naturally the 
stations transform themselves into performance spaces, shelters, marketing spaces 
etc. The surfaces become billboards and canvases for artwork. In my opinion subway 
system is one of the underground infrastructure that is understood the most, but not 
the fullest by the residents. 
Figure 4.15. An x-ray of transit in-
frastructure. Image courtasy of google.
com
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5. WATER
wa•ter 
[noun] 1. colorless, transparent, tasteless, senseless compound 
of oxygen and hydrogen, intermediate state between ice and 
vapor 2. “the source of all existence” 3. “the source of inspi-
ration”
WATER
H2O
religion
purification
life
protection
healing spiritual grace
culture
rebirth
recreation
Christianity
baptism
Buddhismfuneral
Islam/Hinduism
bathing
urban design
sacred
cleansing
relaxing
camping
sport
waterfront
flood control
settlement
fishing
spiritual
Figure 5.1. Meaning of water
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5.1. water cycle
 Where does all the water come from one might ask his or herself? The 
natural water cycle is how water circulates through the atmosphere. After precipita-
tion  all of the runoff and water from the surfaces gets filtrated through the soil, or 
absorbed by the plants for photosynthesis. Then through the process of transpiration 
the water or gas gets released back into the atmosphere. Water evaporates from 
the water surface and out of the soil. If there is enough moisture in the atmosphere 
from evaporation and transpiration condensation occurs and rain or other form of 
precipitation falls down. The cycle repeats. In theory, the cycle should restore all the 
water. Unfortunately human activities such as deforestation and mining disturb the 
cycle and some of the water is not restored. This directly affects the NYC supply 
system because the system is dependent on the precipitation and runoff to supply 
the reservoirs.
Figure 5.2. Natural water 
cycle diagram. 
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[NOTES: 
1. David Douglas, graduate of Yale, was a professor of engineering at the US Military Academy at West Point 
and New York University. He was the most qualified person for the job. 
2. John Jervis, was schooled only to age 15 and had no formal engineering training. He has learned all from 
the field, working on the construction of Erie Canal, Delaware and Hudson and the Chenanago Canals, and on 
the Mohawk and Hudson Railway. Jervis was responsible for the construction of Croton River dam, receiving 
 Water is an essential to every part of our lives. Every civilization settled 
around water. New York City is dependent on surrounding water. Manhattan had 
two types of rivers, Hudson River and smaller water ways that ran towards Central 
Park. Hudson River was used for transportation whereas the smaller rivers were 
used for drinking water, power for mills and industry, irrigation for farms. Today the 
minor rivers and streams are invisible. There are only remains of the water course 
underground. Furthermore, today the surface typology reveals very little about the old 
natural landscape of Manhattan. For example the Empire State building is built on 
top of the old Manhattan, where the Thompson Farm was located and one of the 
rivers ran thru the site. The subterranean river is noticeable in the basement of the 
building which goes down to about 60 feet below the ground. Pumps are placed to 
pump the water out of the basement into the sewage system that is located above. 
History of water informs the history of the city.
 As the population of the city grew the need of portable water grew as well 
[fig 5.6]. One might as why was New York lacking water considering it is surrounded 
by water. Unfortunately all the surrounding water is salty and cannot be used for 
drinking. Early residents of Manhattan obtained their water from wells, which did not 
last very long. The wells were contaminated very quickly. The lack of water became 
a crisis. During the 19th century Manhattan lost thousands of residents repetitively 
to diseases, fires, and filth. The city didn’t have adequate portable water, to put out 
fires or for daily cleaning and hygiene. As these tragedies reoccurred the cry for 
5.2. water history
33
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“Get water into the city…Then New York will 
be as famous as old Rome was, and the oth-
er cities may learn from us how to do clean 
things.” (Bone, Pollara 23)
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Figure 5.3. Roman aqueduct. 
Image courtesy of impax of flickr 
Figure 5.4. Original High Bridge. 
[Stolis 32]
Figure 5.5. High Bridge after 
alternation Image courtesy of 
google.com
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reservoir in the Central Park and the distributing reservoir on Murray Hill, now Bryant Park.
3. High Bridge, one of the most important structures of the city was constructed in 1848 was the first bridge 
in New York City. It was an important public link between Manhattan and the Bronx. The bridge wasn’t only 
a water conduit but also a pedestrian crossing, which was later closed to the public. There are efforts being 
made for restoration and reopening the bridge to the public, this is part of the PLANYC 2030. The bridge 
was a catalyst to new development and construction around the neighborhood and the river. In the early 20th 
century the bridge lost its Romanesque quality when it was altered, where five the arches were replaced with 
one steel arch.]
water grew bigger. 
 The Croton River System was the first area to be tapped. The system was 
engineered by David Douglas, who lacked field experience and couldn’t get things 
done was replaced by John Jervis. One of the commissioners insisted Douglass was 
removed, even thought he was a learned man and a professor, the Croton project 
was a job for a man with practical experience, not theoretical knowledge. The design 
was based on the Roman aqueducts. A masonry dam was constructed at the mouth 
of the Croton River and a fully enclosed masonry aqueduct. The tunnel stretches from 
the north, passing Ossining through the woods in the Bronx, into Manhattan crossing 
the Harlem River with the High Bridge and descending toward the receiving reservoir 
where Central Park is now located and the distributing reservoir on the 5th Avenue 
and 42nd Street, or Murray Hill [New York Public Library and Bryant Park today]. 
From there a network of pipe ran like arteries through the city. Furthermore, the 
system is gravity based system, there are no pumps feeding the water. The tunnels 
has been designed and constructed on a downward grade of 13.5 inches across the 
entire course. 
 In 1842, fresh and clean water reached Manhattan. It took two days for the 
water to reach the city hall. The dam, the aqueduct, two reservoirs in Manhattan and 
the High Bridge crossing the Harlem River created the Old Croton System. This was 
the beginning of the vast system for water supply of New York City.
37
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 Once again the growing population and demand out grew the capacity of 
the Croton System, therefore constant construction and expansion of the system was 
required. The system has expended into three legs: the New Croton, Catskill and 
Delaware Systems. Together the network has 19 reservoirs and three controlled lakes 
that store 580 billion gallons of water ready to be delivered. They are linked by 
water aqueducts that run underground without any indication on the surface. 
 The New Croton was the next aqueduct system built after the original. Com-
pleted in 1885, it supplies 10 percent of the city’s total water, which is 250 million 
gallons per day. It is still in use today. The easily accessible water now, increased 
the consumption of water at a rapid rate and even with this expansion the city ex-
perienced water shortages. The next source of water was from the Catskill Mountain 
region. The state passed laws that allowed the city to take water from upstate despite 
the local opposition. With the construction going on the legislation established Board 
of Water Supply, an agency of engineering and building of the Catskill System. The 
Catskill System which is part of the New York City’s watershed provides 650 million 
gallons of water per day. Despite the vast supply, the system still could not meet 
the needs of the city and expanding population. In 1923 the Board of Water Sup-
ply started to extend westward into the Delaware County. It was completed in 1965 
making it the largest portion and the most productive of the water sources, 850 
million gallons.
5.3. water system 
[Notes: 
1. Water Company first organization to be deal with the water issue. Later the company became Chase 
Manhattan because the leaders were more interested in the banking and investments which was more profit-
able than water. 
2. Board of Water Supply operated for twenty two years building five reservoirs and 130 miles of aqueduct.
[NOTES;]
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CANNONSVILLE RESERVOIR
PEPACTON RESERVOIR
NEVERSINK RESERVOIR
RONDOUT RESERVOIR
SCHOHAIRE RESERVOIR
ASHOKAN RESERVOIR
KENISCO RESERVOIR
WEST BRANCH RESERVOIR
NEW CROTON RESERVOIR
JEROME PARK RESERVOIR
 HILLVIEW RESERVOIR
CENTRAL PARK RESERVOIR
CATSKILL-DELAWARE WATERSHED
CROTON WATERSHED
Figure 5.8. New York City Water Supply System
41Figure 5.9. Manhattan Water Supply System
DELAWARE AQUEDUCT
CATSKILL AQUEDUCT
CROTON AQUEDUCT
CITY TUNNEL NO.1
CITY TUNNEL NO.2
CITY TUNNEL NO.3
CAPACITY
10 billion gallons
DISPLACEMENT
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42
Figure 5.10. People displacement and reser-
voir capacity (Delaware Catskill Watershed above 
Croton and Manhattan to the right)
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“Modern water has entered a critical phase 
that is recognized as untenable, unsustainable, 
and that the crisis is forcing us to think, and 
get involved with water in ways to which we 
are little accustomed” Linton
 The 6,000 mile network was built over 130 years and is still under con-
struction. The unique part of this system that differs from other water supply systems 
is that Delaware-Catskills is the largest unfiltered surface water supply. Once the 
water reaches the outskirts of the city, the aqueducts get split into three water tun-
nels. The water infrastructure is massive it gets as big as 24 feet in diameter.  City 
tunnel no.1 was completed 1917 which supplied most of Manhattan, in 1936 tunnel 
no.2 was opened to provide water to the rest of the city. These tunnels were built 
without any back up therefore they can but be shot off for maintenance and repairs. 
As a result of this issue in 1970 city tunnel no.3 began to be constructed. This 
tunnel is large enough to supply the city with adequate water without shutting the 
first two tunnels off. Furthermore, the tunnel is being constructed in such a way that 
sections of the tunnel can be shut off for maintenance without disturbing the delivery 
of water. This tunnel is scheduled to be finished in 2020; sections of it are already 
in use. 
 Today 1.1 billion gallons of water gets delivered every day.  Acquiring water 
from upstate, established a relationship between upstate and the city, making the state 
more intertwined.
3. Since the Delaware Watershed drains in to the Delaware River which flows through New York, Pennsylvania 
and New Jersey states, the water rights negotiations were required with the other states.
4. After completion of the Delaware System programs such as improved local delivery, protection of the wa-
tershed and conservation through reduction of waster were implemented.]
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Figure 5.11. Sectional comparison of the 3 water supply tunnels
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Figure 5.12. Collage of a weird and Old Cro-
ton Aqueduct tunnel in Ossinging NY
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“We must also confront the legacy of our indus-
trial past which treated New York’s waterways 
as a delivery system, rather than as a source 
of recreation or vital ecological habitat.” nyc.gov
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 The population of Manhattan has been increasing since the city has been 
settled and up to this century the city dealt with the issue of not having enough water. 
The demand was always greater than the supply, therefore the growth in population is 
no longer the risk. Due to the conservation efforts being more and more successful, 
the usage of water has decreased. A projection shows that 900,000 more people 
would only raise the total of 1.3 billions of gallons a day which is manageable by the 
system. Since now the city has adequate supply of water, it can focus on developing 
the system into collaborative system. After construction of the latest extension of the 
water system the city implemented programs for conservation of water. Building codes 
were changed according to the new intentions. Installation of low-flow water fixtures 
and universal metering were some of the changes. Due to the new ways of handling 
water the demand for water has leveled off. Besides the constant need of water the 
city faces the technical difficulties with the leaks and deterioration of the tunnel. 
 The City of New York has a plan of action for most of the aging infrastruc-
ture to ensure long term reliability. This system along with other infrastructure of this 
city was an engineering marvel when it was created in the early 19th century. But 
the same technology that once was ahead of time is now past its prime. Developing 
countries in China and India are creating their infrastructure which is more advanced 
than New York’s. What did these developing countries learn from the systems of New 
York?  What should be done to these system either to enhance or bring it back to 
the future these systems? How can architecture display these advances?
 The government realizes the potential of these systems. A Greener, Greater 
New York PLANYC 2030 states, “We must also confront the legacy of our indus-
trial past which treated New York’s waterways as a delivery system, rather than as 
a source of recreation or vital ecological habitat.” This is what this thesis aims to 
achieve, a public programs infused with the engineering breaking the barrier between 
the two worlds; the world of architecture being the structures above the surface and 
visible and the engineering world, the invisible structures below the surface. 
5.4. planyc 2030 
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 This project will intend to reveal the breakthroughs in technology and archi-
tectural wonder of the water works and other infrastructures. As well as identifying 
and honoring the human suffering that was an inherent part of the creation of the 
water supply system. In addition it can serve as a reminder of the difficulties and 
responsibilities public faces in bringing clean water to the urban environment. Images 
and drawings of this system show the visual arts in the public works. Public works 
incorporate the history, culture, values, social attribute and artistic sensibilities of their 
communities, which is the main goal of this project; to celebrate a story of unparal-
leled human achievement. 
5.5. architectural lessons in engineering
en•gi•neer•ing  
[verb] the application of science and mathematics by which 
the properties of matter and the sources of energy in nature 
are made useful to people 
[Merriam-Webster Dictionary]
civil engineer
[noun] an engineer whose training or occupation is in the 
design and construction especially of public works
[Merriam-Webster Dictionary]
ar•chi•tec•ture
[noun] . the art or science of building; specifically : the art 
or practice of designing and building structures and especially 
habitable ones 
[Merriam-Webster Dictionary]
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“best water system that any people has built since 
the Romans 2,000 years ago” Kenneth T. Jackson, historian 
 Infrastructure and civil engineering always have offered lessons for architects 
which are not always about advances in building methods. Those lessons are imbed-
ded in the form and geometry of the water works, exploring the conditions of space, 
order, volume, void, light and shadow. Infrastructure is often depicted as mysterious 
and poetic that is marked by special contrasts of plasticity, contour and profile.  Ra-
tional and fluid forms of the sculpted earthworks are beautiful and reveal unintentional 
architectural relationships: concurrences of structure and spatial conditions that can be 
translated into other building types. Stepping outside of the boundaries of the field of 
architecture, as have many architects done before, enables architects for discovery of 
a new source of inspiration.
 This system is more than the monumental structural works that stores and 
deliver water; it represents a synthesis of engineering and ecology, it is an integration 
of design construction and public determination [Bone 12] This system is in all its 
manifestations, provides what many take for granted and what is increasingly in short 
supply around the world, a high quality domestic water supply. Even though this is 
a great system it makes me question if it still in terms of development as prominent 
and ahead of time as it was when it was first developed, 170 years ago. 
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6. PRECEDENTS
prec•e•dent 
[noun] an earlier building or structure that is regarded as 
an example or guide to be considered in subsequent similar 
circumstances
[Oxford Dictionaries]
EDUCATIONAL
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INFRASTRUCTURE
DEDICATED
PRIVATE
SEMIPUBLIC
PUBLIC
CIRCULATION
LEGEND
PROGRAM ACCESSIBILITY CIRCULATION
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6.1. the new acropolis museum
LOBBY
GALLERIES
PARTHENON GALLERIES
ARCHEOLOGICAL EXCAVATIONS
GALLERIES
PARTHENONS HALL AND FRIEZE
LO BB Y
Figure 6.1. Image courtesy of Tschumi
Figure 6.2. Diagram. Relationship 
between building, exhibition and 
excavation site.
Figure 6.3. Diagram. Programmatic 
relationships.
Figure 6.7. Diagram. Circulation.
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 The New Acropolis Museum is an archeological museum at the foot of the Acropolis 
about 1000 feet from the Parthenon. It is located at the entrance of a network of pedes-
trian routes that link different key archaeological sites and monuments of the Acropolis. This 
location was chosen to create a dialogue between the Acropolis structures and the exhibition 
spaces in the museum. 
The circulation path narrates a rich spatial experience from the contemporary city 
streets into the historical world of different periods of the different archeological inquiry. The 
three dimensional loop integrates the architectural and historical promenade that begins at an 
extensive archaeological excavations visible through a glass ramp to the different exhibition 
spaces located on the edges of the building and back down to the lobby. Movement is the 
key aspect in this project. 
archeological site > excavation > museum
Location:  Athens, Greece. 
Architect:  Bernard Tschumi.
Competed: 2009
Total Area: 226, 000 sqft
Exhibition space: 150,694 sqft
Program: 200 seat auditorium
  Café
  Museum store
  Museum restaurant
  Public terrace
Figure 6.8. Image courtesy of google.com Figure 6.9. Image courtesy of google.com
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6.2.  wieliczka salt mine
 This mine has been a source of rock salt since the late 19th century to the end 
of the 20th century. The scale of this excavation is very large. Wieliczka salt mine reflects 
all the historic stages of development in mining techniques along, with the devices and tools 
document the old systems of working the deposits, drainage, lighting, and ventilation. It 
displays largest collection of original mining tools and equipment that illustrates the evolution 
and development of mining technology from the Middle Ages to the modern times.
 The total length of the galleries in which wells, corridors, labyrinths, excavations of 
rooms, and chapels cut out of the salt, with altars, pulpits and statues is about 980 feet, 
connecting more than 2000 excavation chambers on nine underground levels. The min-
ers have established a tradition of carving sculptures out the rock salt; therefore the mine 
contains all types of carvings, statues and objects. The exceptional works of art is valued 
more than the economic raw material mined. Another unique quality of the mine is differ-
ent chambers such as a sanatorium for people suffering from respiratory ailments, and the 
subterranean lake. Whatever the purpose, to get better, to learn about mining, or interest in 
the subterranean this salt mine museum has 1.2 million visitors annually. 
Location: Krakow, Poland
Depth: 187ft to 650ft below surface
Opened to public: 1950
Property: 969 ha
salt mine > museum > wellness center
Figure 6.10. and 6.11. Image courtesy google.com
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1. Danilowicz Shaft
2. Shaft Bottom of the Danilowicz Shaft
3. Nicolaus Copernicus Chamber
4. Janowiece Chamber
5. St. Anthony Chapel
6. Burned Chamber
7. Sielec Chamber
8. Casimir the Great Cahmber
9. Pieskowa Scala Chamber
10. Kunegunda Tranverse
11. Holy Cross Chapel
12. St. Kinga Chapel
13. Baracz Chamber
14. Michalowice Chamber
15. Drozdowice Chamber
16. Weimar Chamber
17. Pilsudski Chamber
18. Staszic Chamber
19. Budryk Chamber
20. Vistula Chamber
21. Warsaw Chamber
22. St. John Chapel
23. Haluszka Chambers 
24. Russegger Chambers
25. Szeczyzna Chamber
26. Maria Teresa Chambers
27. Country Chamber
28. Karol Chamber
29. Modena Chamber
30. Country Chamber
31. Saurau Chamber
32. Dlugosz Chamber
 The tourist are offered a 3.5km underground tour that begins in the Danilowicz 
Shaft, descending down by 328 wooden steps through all the chambers, which are dedicated 
to saints, famous polish scholars, chapels filled with miners art work and lake and back up 
with an elevator. Tourist can dress up like miners equipped with hard hats, carbon monoxide 
and lamps and explore the mine geology. This makes for a more unique and unforgettable 
experience.
Figure 6.12. Diagram. Circulation and 
programmatic relationships
Figure 6.13. Diagram. Area of the 
mine
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6.3.  steppedwells
 The construction of stepped wells might be utilitarian but it carries significant archi-
tectural embellishment. They were constructed to serve purpose of water accessibility and 
storage as well as a leisure spaces. The structures provided pleasurable retreats from the 
heat and dust. The architecture of stepped wells is ecologically sensitive, they adapt to the 
fluctuation of water. These water monuments which are part of India’s tradition have been 
neglected in the body of architecture. 
 The design of the structures is a fusion of complicated symmetries is resolved in a 
linear plan and triangular section. The supreme achievement of the well’s architecture is the 
point where the horizontal and vertical meet (the stair and repeating it to create the dynamic 
space). The visible architecture in a form of a pavilion marks the entry to the invisible 
landscape of underground space and experience in the function of accessing water. The link 
between underground water and surface life is as rich, colorful and textured as India itself 
states Livingston.  “A descent deep into the earth, which could easily evoke the terror 
of an otherworldly abyss, instead serves to intensify awareness of the ordinariness of 
life.” (Livingston xi)
Images courtesy of 
google.com
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underground community center I passage into the 
subterranean I religious
WATER
PAVILION
PAVILION
Figure 6.14. Diagram. Circulation
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6.4.  kolner philharmonie   
Location: Cologne Germany
Architect: Peter Brusmann & Godfrid Haberer
Depth: 82ft
Completed: 1986
 The main philosophy behind this project was “the wish to condense and add new 
functions while upgrading existing ones is creating favorable conditions for underground 
conditions” (Meijenfeldt, and Geluk 220). Therefore a five story car park and a concert 
hall (of 2000 seats) were built underground next to a tunnel that houses a three lane 
road. The Kolner Pholharmonie lies underneath the Museum Ludwig and a former bus sta-
tion. The underground condition helps keep out the loud noise from railway line, road traffic 
and transport over the Rhine. The hall was placed as close as possible to the surrounding 
museum and cathedral, creating open space at the surface which sloped down from the 
cathedral to the Rhine promenade. The top surface or roof of the hall is forms part of a 
public square.
concert hall + rail station 
Figure 6.15. Plan [Meijenfeldt 
135]
Figure 6.16. Image courtesy of 
google.com
Figure 6.17. Image [Meijenfeldt 
135]
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1. Metro
2. Concert Hall
3. Parking
4. Town Square
5. Wallraft Richartz Museum
3
4  
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PA RK
Figure 6.18. Image courtesy of google.com Figure 6.19. Image [Meijenfeldt 135]
Figure 6.20. Diagram. Pro-
grammatic relationships  
Figure 6.21. Diagram. Oc-
cupancy 
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6.5.  subway tunnels   
 Subway infrastructure was created solely for transportation. Subway stations were 
intended as an entrance and exit from the subterranean. The only graphics and mosaic 
murals were on certain walls that were done with intension. Because this infrastructure deals 
with people directly it has been adapted and transformed. Street artist treated the bare walls 
of the tunnels as their canvas to create murals.
 The Underbelly Project, an exhibition located in an abandoned subways station, is 
an example how an infrastructure can be transformed. The space fulfill all norm of a gal-
lery, where the art cannot be bought, it is not accessible by public. The only people that 
can see it are the urban explores who prowl the city’s hidden infrastructure or Metropolitan 
Transportation Authority employees. This exhibition was mean to be disconnected from the 
world above the streets.  
 The subway entrances and platform are also transformed into performance spaces 
and stages. There are many street performances such as singers, musicians, and dancers 
showing their talents. Sometimes they are frowned upon and other times encouraged. None-
theless, these artists treat the one purpose space and making it into a theater or a concert 
hall. This shows that infrastructure can and should incorporate other small programs within 
it. 
subway tunnel > canvas > stage
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Figure 6.22. Mural at Freedom 
Tunnel [Stolis 119]
Figure 6.23. Exhibition in an aban-
doned subway tunnel. Image courtesy 
of workhorse nytimes.com
Figure 6.24. Subway entrance 
transformed as a stage. Imagery 
courtesy of vik from flickr
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7. SITE
7.1.  the trail   
weir
[noun] a large iron gate that was once used to regulate the 
water flow
vent stock
[noun] a structure that allows light and air into the tunnel; 
used during construction
 The Old Croton Aqueduct was build 170 years ago and for 165 years ago 
a trail that traces the 41 mile route of the aqueduct was established. This footpath 
links communities and historic sites along the Hudson River. It has been said that the 
appeal of the trail lies in the great diversity of scenes it traverses. I believe that the 
focus and appeal of the trail should be in the tunnel itself. Therefore the trail should 
be more diverse in terms of literally incorporating the tunnel in the trial. Entering and 
walking through a portion of the tunnel would hype the experience and understanding 
of the structure. 
 The trail experience right now includes leafy green spaces, backyards, parks, 
Main Street village centers, historic sites, trickling rivulets, grand views of the Hud-
son River. None of it includes the interior of the aqueduct. If it wasn’t for the name 
people would not understand that they are walking on top of a tunnel that once car-
[NOTES: 
Together the trail and the tunnel comprise The Old Croton Aqueduct State Historic Park which was created 
in 1968.]
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Figure 7.1. Croton Aqueduct 
manhole cover. Image courtesy of 
google.com
Figure 7.2. Weir in Ossinging, NY
Figure 7.3. Vent stock. Image cour-
tesy of google.com
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ried water. At some points of the trail the masonry spine pokes through the ground. 
In the Westchester part of the trail, the relationship of a person to the aqueduct is 
more direct in that one walks inches above, next or underneath the tunnel. Just like 
the other infrastructure systems have surface indicators so does the waterworks those 
include the weir and vent stocks along with hydrants and manholes. Most of the weirs 
and vent stock have been demolished. The weir is the point where the tunnel can 
be accessed. There are three that can be opened and entered today, in Ossining, 
Dobbs Ferry and Van Cortlandt Park. So there is some indicator of the waterworks, 
but once in Manhattan one can only follow the manholes to trade the route of the 
aqueduct. The last leg of the trail and the tunnel is underneath Fifth Avenue where 
there is no indication. Furthermore the trail disappears; it gets dissolved into the 
dynamic atmosphere of the city. This thesis wants to anchor the trail and bring back 
the historical ruin that lies beneath Bryant Park and New York Public Library into the 
surface. 
“Let’s go for a walk along the Aqueduct”
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7.2.  bryant park and new york public library 
 The land of Bryant Park and New York Public Library was always a public 
property. In the early 1800’s it was a potter’s field. In 1840 it was decommissioned 
in preparation for construction of the reservoir. The Croton Distributing Reservoir was 
a four acre lake surrounded by a five foot high and 2.5 foot thick wall which cost 
11.5 million dollars. The top of the walls provided public promenade. Few year later 
the Common Council ordered construction of a public park next to the reservoir. The 
park was used for many purposes, from as an exhibition space to encampment of 
the troops during Civil War. In 1884 the Reservoir Square was renamed to Bryant 
Park. 
 The Croton Reservoir was demolished in order to make space for the New 
York Public Library. The building was completed in 1911. John Carrere and Thomas 
Hastings were the architects of this Beaux Arts building. 
 Architects Emergency Committee sponsored a contest to redesign the park. 
Lusby Simpson won the competition. The scheme was based on a French Classical 
traditional park that consisted of a central lawn, formal pathways, stone balustrades, 
allies lined with trees, with oval plaza containing a fountain. The park was opened 
to the public on Sept 14th, 1934. 
 The park’s mission is to create a rich and dynamic visual cultural and intel-
lectual outdoor experience for New Yorkers and visitors alike; to enhance the real 
estate values of its neighbors by continuously improving the park; to burnish the 
park’s status as a prime NYC tourist destination by presenting a meticulously main-
tained venue for free entertainment events; and to help prevent crime and disorder 
in the park by attracting thousands of patrons, at all hours, thus fostering a safe 
environment.
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Figure 7.4.  1899 overhead view 
of the Croton Reservoir, at the cor-
ner of Fifth Avenue and 42nd street. 
(photo: NYPL collection)
Figure 7.5. 1937 view of Bryant 
Park facing 5th Avenue. (BP post-
card collection)
Figure 7.6. Bryant Park today. Image 
courtesy of google.com
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8. PROGRAM
MULTI-PURPOSE EVENT SPACE
 Arts & Crafts rooms (3)  650 qft-700sqft     
 Classroom (2)    700sqft-750sqft    
 Additional (service 30%)  1000sqft     
  TOTAL:   4500sqft      
            
 
BRANCH LIBRARY (population 5000 people)
 Linear feet of shelving   1875ft      
 Floor space area   1500sqft     
 Reading area (23seats)  700sqft
 Staff work space   500sqft
 Additional(service)    1000sqft
  TOTAL:   3700sqft    
CAFÉ (number of seats 100)   
 Dinning area    1500sqft     
 Production space   1000sqft     
 Additional (service)   750sqft      
  TOTAL:   3250sqft      
            
             
            
            
MUSEUM
 10-12 Exhibition rooms   4000sqft
 Additional (service)   1500sqft
 TOTAL:    5500sqft
BOOK/MUSEUM SHOP   500sqf
  TOTAL AREA:  17,500sqft
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 Classroom     12-15sqft per person
 Multi-use classroom    18-22sqft per person
 Bathroom
  men   2 toilets  1 urinal
  women   3 toilets
 Building unit      30-40sqft per person
 Area for an individual workstation   47sqft
 Space needed in relation to number served 500sqft
 Floor area requirements for normal restaurant
  chair occupancy per meal  1.5
  kitchen area (sqft/cover)  1
  dining area (sqft/seat)   5
 Bathroom 
  men   2 toilets  3 urinlas
  women   2 toilets
TOTAL AREA:  17,500sqft
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9. PROPOSAL
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An addition to the New York Public Library. It will be a hybrid of the New York 
Public Library and Bryant Park. Borrowing programs from both will act as an anchor 
to the Old Croton Aqueduct, where one can enter and view the tunnel. The galleries 
will feature drawing of the different elements of the waterworks and possibly other 
infrastructure, original newspapers that were dedicated to the water supply system, 
song and other literature that was written at the  time of construction of New York 
City water supply system. 
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 Every city has an “invisible” infrastructure that is buried under the streets. 
The skin of the hardscape prevents people from understanding what they are walk-
ing on. Most people, when they think of a city they think of the skyline, traffic, 
and entertainment etc., not what goes underneath the streets. The three inch layer 
of asphalt is a barrier between the two dynamic worlds. The entire infrastructure is 
located below the crust starting with telephone, electric, streetlights, cable TV, gas 
lines water mains steam pipes, sewer pipes, subway, and water tunnels that reach 
up to 800 feet below the surface. The only way the underground infrastructure be-
come apparent is through surface indicators on grade which are the hire hydrants, 
traffic lights, sewer drains, subway station entrances and manholes. Even through 
the surface indicators people are not aware of the palimpsest of New York City. 
 I want my intervention to expose the different layers of infrastructure in 
an intimate way. The promenade or movement through the project will expose 
you to the different infrastructure systems in one way or another. One can see 
the infrastructure from above, below, sides and explore the inside. Different types 
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of surfaces will reveal the infrastructure in different way. For example window or 
skylight like slits on the sidewalk or road will expose the utilities from a different 
angle and expose those pipes, mains and lines in a new way. Other surfaces re-
veal other layers of infrastructure in other ways with the focus on water aqueduct.
 I have designed an anchor to the Old Croton Aqueduct trail that 
also engages different infrastructural systems. This intervention reveals 
the history of the water supply systems as well as the history of the site.
 The Old Croton Aqueduct was a first water supply system for the 
city of New York. It stretched from Westchester to currently New York Pub-
lic Library. Although it was shut down in 1955, the trail is still in existence.
 The trail traces the 41 mile path of the aqueduct. If someone wanted to, they 
could walk the entire distance from Cornell Dam to Bryant Park and the New York 
Public Library. Walking the trail doesn’t reveal anything about the aqueduct itself.  The 
surface is never broken, unless the ground is eroded and some of the brick pokes 
through. Nowhere on the trail is the tunnel accessible to the public. The aqueduct is 
considered to be one of the wonders of the modern world and as one of human’s most 
impressive achievements. I believe that it should be displayed to the public. In the city 
the path of the trail is very hard to follow. The only signs of the trail are manholes. 
Hopefully, one will reach the New York Public Library where my intervention is located.
 After navigating yourself through the library, you will find yourself in an 
existing exhibition space where you will find a staircase. This exhibition space 
is extended down about 64 feet to meet the new gallery. As you progress 
down, the center space becomes an exhibition surface where things can be dis-
played in glass casings that are hung on steel cables. Some of the landings 
widen to provide space for sculptures, artifacts, art pieces etc. The elevator is 
glass so that those that cannot take the stair can still view the exhibitions. Af-
ter few landing you will arrive at a level where you can enter the gallery. 
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 The gallery space features the aqueduct. The tunnel itself is treated as an ar-
tifact as well as exhibition space. Here you can enter the tunnel and see the geome-
try, brick work, precision and techniques used to build this amazing infrastructure. The 
tunnel is suspended on a grate-like structure on steel cables. The cables are also 
used to hold glass casings in which graphic and written, historical, engineering and 
architectural documents would be displayed. What’s interesting is that this information 
can be viewed through a perspectival view; from one angle you can see the history of 
the water supply system, and engineering and architectural from the other angle. There 
are lights placed at the bottom of the cables which shine up and light up the written 
information and the aqueduct causing the artifacts to glow within the space. The structure 
used to the hold up the tunnel is very light which contrast the heaviness of the library 
as well as the structure used to hold up the aqueduct in the High Bridge for example.
 The aqueduct is surrounded by a series of ramps. The ramps take you around 
the artifact allowing you to view and experience the aqueduct from all sides as well 
as the inside. One will walk on top of the tunnel than next to it, finally walks inside 
it the length of the gallery and below it where the written information is displayed. 
The gallery is a great way of ending to the journey of Old Croton Aqueduct Trail. 
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 The project is more than just the display of the water supply systems. The 
other way of moving through the project is as a means of recreation. The project 
will draw the residents of the city as well as visitor not just those that are inter-
ested in the aqueduct. Surface indicators or surfaces that will attract people are 
important to draw the public into the project.  Concrete wall with glass pieces or 
window-like slits on the sidewalk or road are examples of those signs. The sur-
faces glow and indicate that there is activity going on underground attracting people. 
 Borrowing the language from Bryant Park of walking through two walls, breaks 
the surface and allows you to enter the underground. The two walls are the concrete 
wall and the light glass structure by passing the restaurant and the bar you will be 
expose to the subway infrastructure. [The subway in this area of the city is two 
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levels.  On the top level the people walk to access the various trains. The surface 
is punctured with stair cases that bring people to the lower level where people can 
board the trains.] Here the you have two options one to cross the subway path or 
to walk by it.  By crossing the subway’s first level you will interact with the people 
getting on and off the subway. While crossing there windows into the below level of 
the subway infrastructure. They will expose you to the train going by. The part of the 
subway is surrounded by additional columns that slow down the traffic and direct you 
to a multipurpose space. This space is like an oversized manhole that display and 
reveal the utilities infrastructure.  One will view the cable TV, electrical, water and 
sewage pipes from beneath. Furthermore the skylights like windows will orient you by 
allowing seeing the shadows of people and cars driving on the surface of the city. 
 The other option is to walk by the subway. Walking to through the cor-
ridor will allow you to see the subway. Part of the wall will be replaced with a 
glass wall. As you walk down you will see the first level where people walk and 
then the second level where people get on and off the subway as well as the 
trains going by. The structure of subway extends into the corridor framing the 
space. The physical frames are supplemented with light. The physical and phe-
nomenological frames will lead you to the gallery where the aqueduct is dis-
played. The movement through the project reveals the layers of infrastructure as 
they are water supply system being the last one. You can exit the project either 
by the exhibition space into the library or retrace your steps back to Bryant Park. 
 This intervention is meant to reveal the different layers 
of New York and display the physical infrastructure as well as 
the history and of the immediate site and the history of New 
York City through the development of water supply system. 
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